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(54) Manifold converter 

(57) The present invention includes a manifold cata- 
lytic converter (12). The catalytic converter is positioned 
immediately adjacent the manifold (14). The manifold 
(14) and the converter end cone (16) are cast from a 
single integral piece. The manifold/converter end cone 
casting includes an end cone portion (16) having an end 
cone wall (20) having a shoulder (18) formed therein for 
engaging the front face (22) of a catalytic converter sub- 
strate (24). A lip (26) or ledge extends from the shoulder 
(18) and surrounds and engages the outer surface (28) 
of the ceramic substrate (24) immediately adjacent the 
front face (22) of the substrate (24). A metal shell is con- 
nected to the end cone (16) and is spaced apart from 
the ceramic substrate (24). A support material (30) is 
provided between the ceramic substrate (24) and the 
metal shell. A second end cone is connected to the 
shell. 
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Field of the Invention 

This invention relates to catalytic converters for a 
combustion engine, and more particularly, to a catalytic 
converter having a portion thereof integrated into the 
exhaust manifold. 

Background of the Invention 

Common exhaust systems for a combustion engine 
include a manifold connected to the combustion engine 
at one end and bolted to an exhaust pipe at the other 
end. The exhaust pipe extends a distance from the 
manifold and has a catalytic converter system bolted 
thereto. These catalytic converter systems include a 
ceramic substrate having a catalyst coated thereon and 
a metal housing surrounding the substrate. A support 
mat is placed between the ceramic substrate and the 
metal housing. Although the ceramic substrate expands 
and contracts relatively little during operation of the 
combustion engine, the metal housing expands and 
contracts greatly. The mat support expands and con- 
tracts with heat to keep the ceramic substrate held 
firmly in the converter housing. 

As the catalytic converter is moved closer to the 
engine, the difference in thermal expansion between the 
housing and the ceramic substrate becomes exacer- 
bated. Further, as the converter system is moved closer 
to the combustion engine, the converter system sees 
violent pressure pulsations. These violent pressure pul- 
sations tend to erode and damage the mat support. This 
may result in damage to the ceramic substrate since the 
mat would no longer be able to keep the substrate in 
place or may cause it to become dislodged. Once dis- 
lodged, the substrate will be broken up into pieces due 
to vibrations and blown downstream. 

The present invention provides advantages over 
the prior art. 

SUMMARY OF THE INVENTION 

The present invention includes a manifold catalytic 
converter. The catalytic converter is positioned immedi- 
ately adjacent the manifold. The manifold and the con- 
verter end cone are cast from a single integral piece and 
are not bolted together. The manifold/converter end 
cone casting includes an end cone wall having a shoul- 
der formed therein for engaging the front face of a cata- 
lytic converter substrate. A lip or ledge extends from the 
shoulder and surrounds the outer surface of the ceramic 
substrate immediately adjacent the front face of the 
substrate. This lip or ledge provides a pressure pulsa- 
tion barrier so the mat will not erode. A housing for the 
ceramic substrate is provided and is spaced apart from 
the ceramic substrate. A resilient support material is 
provided between the ceramic substrate and the hous- 
ing. A second end cone is connected to the housing. 



These and other objects, features and advantages 
will be apparent from the following brief description of 
the drawings, detailed description and appended draw- 
ings and claims. 
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Brief Description of the Drawings 

Figure 1 is a schematic illustration of a combustion 
engine including a manifold converter according to 
10 the present invention; and 

Figure 2 is a partial sectional view taken along line 
2-2 of a manifold catalytic converter according to 
the present invention. 

75 Detailed Description 

Figure 1 is a schematic illustration of a combustion 
engine 10 and exhaust system used in an automobile or 
truck The combustion engine 10 has a manifold cata- 

20 lytic converter 12 according to the present invention 
attached thereto. The manifold catalytic converter as 
shown in Figure 2 is a single piece integral casting 
including a manifold 14 and catalytic converter end 
cone 16. The end cone portion 16 of the manifold cata- 

25 lytic converter includes a shoulder 18, preferably 
extending out at a right angle to a portion of the end 
cone wall 20 (Figure 2). The shoulder is formed to 
engage the front face 22 of a catalytic converter sub- 
strate 24 which has a catalyst coated thereon. A lip 26 

30 extends from the shoulder, preferably at a right angle. 
The lip 26 surrounds a portion of the outer surface 28 of 
the ceramic substrate at a location immediately adja- 
cent the front face 22 of the ceramic substrate. A sub- 
strate housing 32 extends from the end cone and is 

35 spaced a distance from the ceramic substrate. The sub- 
strate housing 32 may also be a part of the single piece 
integral casting or it may be a separate metal shell 
which is attached to the end cone 16. A resilient support 
mat 30 is provided between the ceramic substrate 24 

40 and the substrate housing 32 to compensate for thermal 
expansion and contraction of the housing. A suitable 
support mat is available from 3M company under the 
trade name Intumescent Mat Support. A second end 
cone 34 is attached to the housing 32 at a location near 

45 the rear face 36 of the ceramic substrate. The second 
end cone may have two spaced apart walls 37, 38 and 
a second mat insulation 40 carried therebetween. 

The manifold catalytic converter 12 of the present 
invention places the catalytic converter substrate and 

so catalyst immediately adjacent the manifold 14 and 
engine 10. The temperatures of the exhaust gas at this 
location are relatively high as compared to traditional 
exhaust system arrangements wherein the converter is 
spaced a substantial distance downstream from the 

55 engine and manifold. This provides for rapid lightoff of 
the catalyst. The shoulder 18 and lip 26 of the single 
cast end cone portion prevents high pressure and high 
variation exhaust flows from impinging on the support 
mat 30 and thus eliminates any possibility that the mat 
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will be eroded or deteriorated. The manifold catalytic 
converter of the present invention eliminates a variety of 
bolts and flanges, and allows for a smaller packaging 
envelope which reduces the overall distance of the 
exhaust system which is particularly advantageous for 5 
smaller vehicles. As used herein, the term single piece 
integral casting means a component that is cast as one 
single piece and does not include two or more parts 
bolted or welded together. 

10 

Claims 

1 . A manifold catalytic converter comprising: 

a single piece-integral casting comprising a is 
manifold and a first converter end cone; 
an end cone portion of the single piece-integral 
casting having a shoulder formed in an end 
cone wall, said shoulder being constructed and 
arranged to engage the front face of a catalytic 20 
converter substrate having a catalyst coated 
thereon; 

a lip extending from the shoulder and surround- 
ing an outer surface of the ceramic substrate 
immediately adjacent the front face of the 25 
ceramic substrate; 

a shell extending from the end cone portion to 

house said substrate, said shell being spaced a 

distance from the ceramic substrate; 

a support material positioned between the 30 

metal shell and ceramic substrate; and 

a second end cone attached to the ceramic 

shell near a rear face of the ceramic substrate. 

2. A manifold catalytic converter as set forth in claim 1 35 
wherein said single piece-integral casting further 
comprises said shell. 
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Abstract of EP0761939 

The present invention includes a manifold 
catalytic converter (12). The catalytic converter is 
positioned immediately adjacent the manifold 
(14). The manifold (14) and the converter end 
cone (16) are cast from a single integral piece. 
The manifold/converter end cone casting 
includes an end cone portion (16) having an end 
cone wall (20) having a shoulder (18) formed 
therein for engaging the front face (22) of a 
catalytic converter substrate (24). A lip (26) or 
ledge extends from the shoulder (18) and 
surrounds and engages the outer surface (28) of 
the ceramic substrate (24) immediately adjacent 
the front face (22) of the substrate (24). A metal 
shell is connected to the end cone (16) and is 
spaced apart from the ceramic substrate (24). A 
support material (30) is provided between the 
ceramic substrate (24) and the metal shell. A 
second end cone is connected to the shell. 
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